surface ectoderm to separate from the neural tube may also be a factor, as a problem in closure of the anterior neuropore could allow ectodermal remnants to be trapped in the frontal lobes. 20 A study on the location and pathogenesis of intracranial dermoid and epidermoid cysts has shown that cysts located close to the hypophysis and possibly associated with Rathke's pouch formation are more likely epidermoid, whereas cysts found in the frontal lobe are mostly dermoid. 20 In our opinion, the nature and location of this dermoid cyst in the kitten's frontal lobe support the hypothesis that a defective closure of the anterior neuropore was involved in its formation.
Usefulness of modified Dixon's medium for quantitative culture of Malassezia species from canine skin

Jacques Guillot, Caroline Breugnot, Manjula de Barros, René Chermette
Malassezia pachydermatis is a lipophilic yeast that belongs to the normal cutaneous microflora of most warmblooded vertebrates. 8, 11 The proliferation of this opportunistic fungus can lead to localized or generalized pruritic skin diseases designated as Malassezia dermatitis in domestic car-nivora. 1, 7, 25 Otitis externa or seborrheic dermatitis caused by M. pachydermatis are usually secondary to underlying problems such as hypersensitivity disorders, keratinization defects, or immunosuppression. 20, 23, 25 Assessment of M. pachydermatis populations from canine or feline skin is required to diagnose Malassezia dermatitis and also to study the biology of the yeast on normal skin or mucosae. Quantifying methods currently include cytologic examination and fungal culture. Direct examination can be performed from direct impression with either a glass slide 15, 23 or a piece of tape, 4,28 from skin scraping, or from cotton-wool swab rubbing. 15 Culture may also be useful, even though it is time-consum- ing and more expensive. In routine laboratory practice, Sabouraud dextrose agar with a 27-35 C incubation temperature allows the isolation of most fungal species responsible for cutaneous diseases in carnivora (Microsporum canis and other dermatophytes, Malassezia pachydermatis and Candida spp.). However, specific media with lipid supplementation have been devised to culture Malassezia yeasts: modified Dixon's (mDixon) medium, 10, 21, 27 Leeming's medium, 17 and Ushijima's medium. 26 These media would be appropriate for the isolation of all Malassezia species, i.e., M. pachydermatis as well as lipid-dependent Malassezia species that have been recovered occasionally from canine 22, 24 and feline skin. 3, 5 Specific media would also allow the isolation of M. pachydermatis strains with exacting culture requirements. 2, 9, 13 The purpose of this study was to compare the Sabouraud dextrose agar and mDixon media for the quantitative culture of M. pachydermatis from canine skin.
Twenty-two dogs were used for the study: 16 females and 6 males, aged 3 months to 10 years (mean, 5.4 years). The animals were privately owned dogs presented for consultation to the Veterinary School of Maisons-Alfort (near suburbs of Paris). Three dogs had dermatological lesions consisting of focal areas of alopecia and scales. One animal had a bilateral erythematoceruminous otitis externa.
The lips and the right and left external ear canals were sampled using sterile cotton-wool swabs. The skin of the groin was sampled using a piece of sterile fitted carpet as described by Mariat and Adam Campos. 18 Each sample was inoculated onto the following media: Sabouraud dextrose agar and mDixon's medium, which comprised 3.6% malt extract, 0.6% peptone, 2.0% desiccated ox bile, a 1.0% Tween 40, 0.2% glycerol, 0.2% oleic acid, and 1.2% agar, with a pH of 6.0. 10 Both media were supplemented with 0.5% chloramphenicol and 0.5% cycloheximide. b After sterilization (autoclave 120 C, 20 minutes), the media were poured into sterile 90-mm petri dishes. The dishes were kept at 4 C and used within 7 days. The inoculated plates were incubated aerobically at either 27 or 37 C. Malassezia colonies were counted after 2, 4, 6, and 8 days incubation. The culture was considered positive when at least 1 Malassezia colony was observed. The yeasts were recognized by gross colony and microscopic morphology. Specific identification was made according to previous reports. 10, 14 For cytological examination, debris or material were obtained by rolling the sampling swabs on a clean glass slide. Specimens were heat-fixed and stained with a modified Gram's stain for subsequent microscopic examination. On each slide, the presence of Malassezia yeasts was investigated at high magnification using the 100ϫ objective. Cytological examination was considered positive when at least 1 Malassezia cell was detected.
Malassezia yeasts were identified less frequently by cytologic examination than by use of fungal culture. The yeasts were observed in slide preparations from the lips of 11 dogs (50%), whereas culture was positive in 20 animals (91%). The yeasts were observed in 15 ears (34%), whereas culture was positive for 19 ears (43%). Considering 10 random fields in a slide, the mean counts in positive cytological examinations were 3.1 and 2.2 Malassezia cells per field for the lips and the ears, respectively.
When the plates were incubated at 37 C for 8 days, Malassezia yeasts were isolated from at least 1 site in 16 dogs (73%) with Sabouraud dextrose agar and 21 dogs (96%) with mDixon's medium. On the lips, in the left ears, and on the groin, the frequencies of isolation were significantly greater using mDixon's medium (91%, 50%, 68%) than they were with Sabouraud dextrose agar (55%, 32%, 41%) (Wilcoxon signed-rank test, P Ͻ 0.05). At 27 C, frequencies were lower but still significantly higher with mDixon's medium than with Sabouraud dextrose agar. The colony counts were systematically greater and the colony size larger when m-Dixon's medium was used (Table 1) . These findings were not in accordance with other recent comparisons of Sabouraud dextrose agar and 4 lipid-supplemented media (including mDixon's medium). 6 The latter study reported no significant differences between the population sizes of Malassezia yeasts on the 5 media. This result might have been caused by the use of sophisticated methods of sample processing, i.e., contact plates and semiquantitative swab techniques that were supposed to be very efficient 2 and probably allowed the recovery of a large number of viable yeasts. Differences between Sabouraud dextrose agar and lipid-supplement media might have been more difficult to demonstrate in such circumstances than in the present study, which used the less sensitive sampling methods in general practice.
The incubation temperature also appeared to influence the ability to detect M. pachydermatis by culture. The frequencies of Malassezia isolation on the lips, in the right and left ears, and on the groin were significantly higher after 8 days' incubation at 37 C (55%, 45%, 32%, 41%) than at 27 C (18%, 18%, 14%, 14%) when Sabouraud dextrose agar was used (Wilcoxon signed-rank test, P Ͻ 0.05). In contrast, frequencies of isolation did not vary significantly using m-Dixon's medium at 27 or 37 C. When results were pooled without regard for the anatomic sampling site, the proportions of positive culture plates were 13.6% at 27 C versus 39.7% at 37 C, using Sabouraud dextrose agar (Table 1) . With mDixon's medium, proportions were 54.5% and 57.9%, respectively. Marouteix found similar result using Sabouraud dextrose agar supplemented with 1% olive oil instead of mDixon's medium. 19 Moreover, with mDixon's medium, the colony counts were not significantly different after 4 or 8 days of incubation at 27 or 37 C. The same observation was made with Sabouraud dextrose agar, but only at 37 C. Thus, mDixon's medium was shown to be very advantageous for quantitative culture of Malassezia yeasts from canine skin. Both temperatures, 27 and 37 C, were then equally suitable. The Sabouraud dextrose agar seemed to be less efficient, especially when incubated at 27 C. Enhanced growth on that medium could be obtained with a 37 C incubation or in a carbon dioxide-enriched atmosphere, as reported by others. 6, 16 All the identified Malassezia yeasts were M. pachydermatis. Indeed, all the colonies, even those that primarily developed only on mDixon's medium, were able to grow when transferred onto Sabouraud dextrose agar. This work indicated that canine skin was exclusively colonized by the nonlipid-dependent species M. pachydermatis in this study group. Previous investigators reported the isolation of another species from dogs. 22, 24 However, transfers onto lipid-unsupplemented media were not attempted, and fastidious growing colonies of M. pachydermatis 2,13 might have been mistaken for lipid-dependent Malassezia yeasts. In fact, the isolation of lipid-dependent species from the skin of carnivora has been clearly demonstrated only in Felidae: cats (M. sympodialis and M. globosa) 3, 5 and cheetah (M. globosa). 11, 12 Sources and manufacturers a. Difco, Detroit, MI. b. Sigma Chemical Co., St. Louis, MO.
